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To explore the pathogenesis of non-insulin-dependent diabetes mellitus associated osteopenia, we examined age-related changes of the femur metaphyseal bone mineral density in genetically diabetic (db/db) mice and non-diabetic (+/+) mice of the same strain using single photon absorptiometry and characterized the osteopenia pharmacologically and biochemically. Bone mineral density increased with age in the +/+ mice from 5 to 16 weeks of age, but reached a plateau in the db/db mice at 8 weeks of age, and significant differences between the two groups were observed after 12 weeks of age. Ash weight (A) and dry weight (D) of the femur and A/D ratio were significant lower in the db/db mice than in the +/+ mice after 8 weeks of age. Significant elevations of serum calcium and parathyroid hormone (PTH) were observed after 8 weeks and 12 weeks of age, respectively. Serum 1alpha,25-dihydroxyvitamin D levels were significantly decreased in the db/db mice compared to the +/+ mice. Daily oral treatment with 1alpha-hydroxyvitamin D3 (1alpha-(OH)D3) for 4 weeks starting from 8 weeks of age significantly attenuated the bone loss in the db/db mice. These results suggest that an impaired bone mineralization probably by insufficient vitamin D activity and high PTH levels are involved in the osteopenia in the db/db mice. 1alpha-(OH)D3 exerted beneficial effects on the bone loss.